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NASA relies on the science community to 

identify and prioritize leading-edge scientific 

questions and the observations required to 

answer them.  At the request of NASA, NOAA, 

and USGS, the National Research Council 

completed its first decadal survey for Earth 

science, Earth Science and Applications from 

Space.  For the next decade, the survey 

identified fifteen new space missions for NASA 

and three missions for NOAA.  As the number 

of missions increases, so do the complexity 

and costs of the data systems that must 

transform, analyze, process, and manage data 

and implement products.  There will be 

demands for massive improvement in 

productivity for the next huge wave of scientific 

innovations that would have the potential to 

solve problems that we cannot envision 

tackling today.  Real-time analytics and 

massive data management will emerge as 

some of the most challenging tasks.

Existing science data systems are 

heterogeneous across operating systems, 

applications, system software, and 

infrastructure, and it is expensive in cost and 

time to develop new systems and applications. 

Service-Oriented Architecture (SOA) is a 

collection of services that can communicate 

with each other.  With its loosely coupled 

nature, SOA allows the science community to 

plug in new services or upgrade existing 

services in a modular fashion to address the 

new products and/or data streams being 

served.  Many existing applications can be 

used with a SOA.  Service-oriented software 

reuse provides the option to make these 

services reusable and consumable across the 

entire community, and safeguards existing 

infrastructure investments by exposing the 

existing enterprise and legacy applications as 

services.
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